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Contingency Plan for Groundwater Level

About this document

This document is available for all project employees via the project network. We review this document
quarterly and the latest version is always availabie electronically. Once printed, the document should
no longer be considered to be the latest version. It may be distributed to the MTR Corporation Limited
(MTR) and/or the Engineer’s Representative on the understanding that any such document may not
be the latest version or it may be distributed to the MTR and/or the Engineer's Representative as a
controlled document in which case the front cover is to be stamped “Controlled Copy” in red and a
copy number added.

The Construction Manager (Tunnels) is responsible for updating and maintaining the plan, inciuding
the original hard copy, which should be signed by the Project Director to indicate approval.

The status of this plan is identified by a revision number and date on each page. Changes to the
document are identified by a vertical single line in the right-hand margin. On revision, the plan will be
uploaded as a whole to the project server or within the Leighton Asia Document Management System
Technical Documents Module. The Quality and Environment Manager maintains a record of the
revision status of the plan, which is available on request.

If you have any enquiry relating to this plan, please contact the Construction Manager {Tunnels).

Revision History and Plan Approval

00 31-Jul-10 Gordon Leslie Dale Pugh Ray Brewster | Draft for comment.
01 18-Aug-10

Gordon Leslie Dale Pugh Ray Brewster |Initial issue.

02 25-Sep-10 | Gordon Leslie Brian Pickering Dale Pugh MTR comments included

Revised Sections 3 and 4,

03 30-Oct-10 | Gordon Leslie Dale Pugh Ray Brewster Added Appendix 3
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1 Introduction
In accordance with section 10 of the Environmental Impact Assessment Ordinance, the
Director of Environmental Protection (the Director) has granted an Environmental Permit (EP-
349/2009) to the MTR Corporation Limited (Permit Holder) for the construction and operation
of the Hong Kong Section of the Guangzhau — Shenzhen — Hong Kong Express Rail Link.

Part C of the Environmental Permit contains a number of conditions that must be complied
with by Permit Holder and all other parties working on the project. One such permit condition is
Special Condition 2.11 which states:-
“Before the commencement of any tunnelling or soil excavation works, the Permit Holder
shall deposit with the Director a contingency plan to deal with any unforeseeable incidents
which might affect the groundwater level.”

Leighton Contractors (Asia) Limited were awarded a contract (XRL822) by MTR to construct
the Tse Uk Tsuen to Shek Yam Tunnels and associated works which includes:

7.35 km of twin track rail tunnels;

0.6 km of single track rail tunnels;

0.5 km of construction adit at Shek Yam (works area H);

a ventilation building with two adits at Pat Heung (works area F);

a ventilation building and shaft at Shing Mun (works area G);

two explosive magazines [at So Kwun Wat (works area AC) and Tai Shu Ha (works
area AE)];

a barging facility at Tsing Chau Tsai (works area AG); and

8. site offices at Kwai Chung (works area K).

e = o2 Xy

=

Accordingly, this contingency plan has been prepared to fulfil the requirement of the
Environmental Permit Special Condition in respect of contract XRL822 (see Appendix 1 for the
General Layout Plan).

2 Contingency Plan for Control of Groundwater Level

21 General
This contingency plan for control of groundwater level is to be submitted for the Engineer’'s
approval and implemented by the Contractor. This plan comprises response actions to be
taken (by the Contractor) in the event that defined groundwater drawdown levels are reached.

2.2 Groundwater Control Measures - Grouting
Groundwater drawn down due to tunneling shall be controlled through both pre-excavation
and post-excavation grouting. By meeting all water inflow criteria in the tunnel, the
groundwater level shall remain within an acceptable level.

In order to gain a better understanding of potential water inflow, prior to any excavation being
carried out in the tunnel, at least three probe holes will be drilled in advance of the face. If the
trigger criterion of >5 litres per minute in any one hole, or a total of >10 litres per minute in
more than one hole measured over a minimum length of 20m is reached at least one hour
after the completion of drilling, grouting of the affected zone will commence. Permanent
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grouting crews will be available with dedicated equipment at both Shek Yam and Pat Heung
locations to deal with any trigger criteria.

After grouting, control holes will be drilled and the water inflow measured against the same
trigger criteria. Re-injection may be necessary depending on the results of testing in any
control holes and compliance with the nominated limits. If re-injection is required it can be
carried out using the same procedure as for initial grouting. Re-injection may then be followed
by further control holes, and further injection stages as necessary, until the desired outcome is
achieved.

Probe holes will provide advance warning of any unforeseeable conditions that may lead to
unacceptable groundwater drawdown before the tunnel encounters it.

Following excavation but before the permanent lining is installed, water inflow will be
controlled to below 50 litres per minute measured over a 25m section. Localized post-
excavation grouting will be used when this trigger criteria is met.

For the completed (lined) tunnel, groundwater inflow shall not exceed 400 litres per minute for
1000m of completed tunnel. Where this criterion is triggered, localized post-excavation
grouting will commence. This grouting will continue until the final groundwater inflow criteria
are met.

By meeting all water inflow criteria in the tunnel, unforeseeable incidents affecting the
groundwater level can be avoided.

3 Response Levels
Monitoring data shall be interpreted against Alert, Action and Alarm levels (collectively referred
as Response Levels). The Response Levels are defined as follows:

3.1 Alert Level
This is the lowest response value that signifies the reading at which closer attention needs to
be paid to the monitoring levels in that area. When the “Alert Level” value is reached,
remedial measures shall be documented and agreed.

3.2 Action Level
This is the intermediate response value that signifies the reading at which response action is
mandatory. When the “Action Level” value is reached, the previously documented and agreed
remedial measures shall be implemented.

3.3 Alarm Level
This is the highest response value that signifies the level that shall not be exceeded. When
the “Alarm Level” is reached, the associated works may be suspended by the Engineer.

Copyright @ Leighton. 2010 Page 5 of 43 H2538-CON-PLN-006-03; 30 October 2010
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Reporting of Monitoring Results

Monitoring Instrumentation
The contractor is responsible for carrying out monitoring of the groundwater levels.

A list of proposed and existing groundwater monitoring locations for XRL 822 is attached in
Appendix 2 and the associated location plans are included in Appendix 3. Standpipes and
piezometers will have the following minimum frequency of monitoring (except for VB4 and
VB5):

Type of Monitoring Frequency

Background Monitoring Weekly
Standard Monitoring Weekly
Active Monitoring Daily

In the case of VB4 and VB5 the minimum frequency will be as follows:

Type of Monitoring Frequency

During Wall Installation Weekly

During Excavation Daily

Prior to Backfiling to | Twice a Week
Ground Level

The frequency of monitoring shall be increased as necessary or as instructed by the engineer.
In addition, an Independent Monitoring Contractor employed by MTR will carry out
independent monitoring at an agreed frequency as well as joint monitoring with the Contractor.

Reporting on Monitoring Results

A web-based reporting system for all the readings of the instrument installed in the project will
be set up by the Employer's Independent Monitoring Contractor. The web-based reporting
system will automatically generate message to stakeholders if a response level is reached.
The Contractor will upload the instrumentation readings of all routine and joint monitoring
results on the web-based reporting system directly. The Contractor will also prepare a
contingency plan to inform stakeholders when response level is reached, in the event of the
web-based reporting system has mal-functioned.

The Contractor will submit weekly monitoring and interpretation reports to the Engineer and
the Employer’s Independent Monitoring Contractor in accordance with the requirements of the
contract. The format of the report shall be agreed with the Engineer. The Contractor will
interpret the monitoring data with consideration of the construction activity and other events
which might cause changes to the instrumentation data and evaluate monitoring data to
determine whether the responses to construction activites and any other events are
reasonable. The Engineer's Independent Monitoring Contractor will check the Contractor’s
monitoring and interpretation reports and incorporate the interpretation and the joint monitoring
results into his own reports and submit to the Engineer with a copy to the Contractor.
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5 Procedure for Alert, Action and Alarm Level Exceedence

Groundwater levels shall be monitored against the alert, action and alarm levels as shown in
table 5.1.
The actions to be implemented when the Response Levels are reached are referred as
Response Actions. The response actions initially may comprise passive action such as
additional monitoring, but typically will be active measures taken by the Contractor to vary his
construction activities to diminish the deformation. When an Alarm level is reached,
emergency actions will be implemented.

5.1 Contingency Actions for Groundwater Response Level
The response actions for different levels of groundwater drawdown are summarized in the
following tables:

Table 5.1 — Proposed Actions for Response Levels for ELS Groundwater Drawdown
Response | Response Value Proposed Minimum Action to be Taken
Level
Alertlevel |500mm below the| e Inform the Engineer within 24 hours:
lowest  historical| o |nyestigate whether the triggering of response level is
groundwater level related to construction works;
e Prepare Detailed Plan of Action and submit to Engineer
within 72 hours when instructed by the Engineer, and
e Implement Response Actions identified in the Detailed
Plan of Action for reaching Alert Level, which may
include but not limited to:
o Review and increase instrument monitoring
frequency, if applicable
o Review prediction model and construction activity to
ensure the groundwater drawdown is in line with
expected results.
Action level |800mm below the| e Investigate whether the triggering of response level is
lowest historical related to construction works;
groundwater level | o |mplement the Response Actions for reaching Action
Level in accordance with the Detailed Plan of Action,
which may include but not limited to:
o Review and propose additional monitoring, if
applicable
o Prepare and submit an updated review on the
groundwater drawdown
o Perform Design Review
o Propose precautionary measures to limit further
dewatering in associated with the ELS works and
Copyright ® Leighton. 2010 Page 7 of 43 H2538-CON-PLN-006-03; 30 October 2010
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Response
Level

Response Value

Proposed Minimum Action to be Taken

limit further drawn down in groundwater table.
Meet the Engineer to discuss the instrument response
and review the effective of the Levels. Make
appropriate amendments to the Detailed Plan of Action;
Undertake additional measures in the affected area to
avoid reaching the Alarm level which may includes but
limited to recharging the groundwater, and
Prepare and submit the details of Emergency
Response Actions for reaching the Alarm Level.

Alarm level

1000mm  below
the lowest
historical
groundwater level

Notify the Engineer and to discuss the need for

Emergency Response Action;

Investigate whether the triggering of response level is

related to construction works;

Implement emergency Response actions, which may

include but not limited to:

o Suspension of activities in the affected area with
the exception of those necessary actions to
diminish the groundwater drawdown

o Implement action to prevent further groundwater
drawdown.

Submit a complete report to the Engineer to examine

the construction method and to review groundwater

response history and the Response Actions to be taken
related to the construction sequences within the
timeframe decided by the Engineer, and

Works activities shall not be resumed without the

approval of the Engineer after demonstrating it is safe

to resume works.

right © Leighton. 2010
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Appendix 1 General Layout Plan - Drawing No.
822/K/360/LCA/T01/1001-A
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Appendix 2 List of all Groundwater Monitoring Locations for XRL 822

Copyright © Leighton. 2010 Page 11 of 43 H2538-CON-PLN-006-03; 30 October 2010
Local knowledge = International experience m Focussed on success




Leighton H2538 - MTR/XRL822

Contingency Plan for Groundwater Level

List of Groundwater Monitoring Stations (at end Sept.10)

Groundwater Monitoring Station Reference Downtrack Chainage or
Existing Proposed Location Area
PGWMP - 1 1324049
PGWMP — 2 132+079
PGWMP — 3 132+051
PGWMP — 4 132+089
PGWMP — 5 132+067
i PGWMP - 6 PHV
- PGWMP -7 PHV
= PGWMP - 8 PHV
. PGWMP -9 PHV
PGWMP — 10 PHV
= PGWMP — 11 132+648
LV1 125+358
LV2 125+375
Lve PHV
LV4 PHV
LV4a BHY
LV5 T
B 125+398
D383 125+665
FO07 125+690
A 125+868
B004g 126+150
ABSID 126+895
A031c 127+121
AQ31d 128+493
A031e 129+286
AUSTI 129+965
A031j 130+240
A031g 130+846
D361 132+062
Aot 132+066
A033 132+096
C004 1324162
BOO5 132+356
Loos 132+538
Copyright © Leighton. 2010 Page 12 of 43 H2538-CON-PLN-006-03; 30 October 2010
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Groundwater Monitoring Station Reference Downtrack Chainage or
Existing Proposed Location Area

A036 132+730
D350 - 132+835
D348 132+906
D364 131+886
C002a PHV
C002b — PHV
C002c s PHV
Cco002d — PHV
C002e e PHV
D387 — PHV
D388 — PHV
Co02f - 125+882
C002g 125+715
C003 --- 125+710
A080 —_ SKW
A082 SKW
D352 — SYA
D354 —_ SYA

Legend:

PGWMP = Proposed Groundwater Monitoring Point;
PHV = Pat Heung Ventilation site;

SKW = So Kwun Wat magazine site;

SYA = Shek Yam Area
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Appendix 3 Groundwater Monitoring Location Plans
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List of Instrumentation Monitoring Location

Drawing No.

822/C/000/LCA/C06/210
822/C/000/LCA/C06/211
822/C/000/LCA/C06/212
822/C/000/LCA/C06/213
822/C/000/LCA/C06/214
822/C/000/LCA/C06/215
822/C/000/LCA/C06/216
822/C/000/LCA/C06/217
822/C/000/LCA/C06/218
822/C/000/LCA/C06/219
822/C/000/LCA/C06/220
822/C/000/LCA/C06/221
822/C/000/LCA/C06/222
822/C/000/LCA/C06/223
822/C/000/LCA/C06/224
822/C/000/LCA/C06/225
822/C/000/LCA/C06/226
822/C/000/LCA/C06/227
822/C/000/LCA/C06/228
822/C/000/LCA/C06/229
822/C/000/LCA/C06/230
822/C/000/LCA/C06/231
822/C/000/LCA/C06/232
822/C/000/LCA/C06/233
822/C/000/LCA/C06/234
822/C/000/LCA/C06/235
822/C/000/LCA/C06/236
822/C/000/LCA/C06/237
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Title

Drawing Index Plan — Instrumentation and Monitoring
Instrumentation and Monitoring (Sheet 1 of 27)
Instrumentation and Monitoring (Sheet 2 of 27)
Instrumentation and Monitoring (Sheet 3 of 27)
Instrumentation and Monitoring (Sheet 4 of 27)
Instrumentation and Monitoring (Sheet 5 of 27)
Instrumentation and Monitoring (Sheet 6 of 27)
Instrumentation and Monitoring (Sheet 7 of 27)
Instrumentation and Monitoring (Sheet 8 of 27)
Instrumentation and Monitoring (Sheet 9 of 27)
Instrumentation and Monitoring (Sheet 10 of 27)
Instrumentation and Monitoring (Sheet 110of 27)
Instrumentation and Monitoring (Sheet 12 of 27)
Instrumentation and Monitoring (Sheet 13 of 27)
Instrumentation and Monitoring (Sheet 14 of 27)
Instrumentation and Monitoring (Sheet 15 of 27)
Instrumentation and Monitoring (Sheet 16 of 27)
Instrumentation and Monitoring (Sheet 17 of 27)
Instrumentation and Monitoring (Sheet 18 of 27)
Instrumentation and Monitoring (Sheet 19 of 27)
Instrumentation and Monitoring (Sheet 20 of 27)
Instrumentation and Monitoring (Sheet 21 of 27)
Instrumentation and Monitoring (Sheet 22 of 27)
Instrumentation and Monitoring (Sheet 23 of 27)
Instrumentation and Monitoring (Sheet 24 of 27)
Instrumentation and Monitoring (Sheet 25 of 27)
Instrumentation and Monitoring (Sheet 26 of 27)
Instrumentation and Monitoring (Sheet 27 of 27)
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Flow Chart to the Contingency Actions for Groundwater Response Level

Groundwater Monitoring
Exceedance of AAA recorded in Piezometer/Standpipe
1&M Engineer : Jason Man Mob. 96671080

!

When Recorded Reading had reached to Alert Level

A\ 4

Inform Responsible MTR Staff

Y

Inform - Engineering Manager
Henry Chan

3

A\ 4

|Imp|ement Action - Alert Level

1. Investiagte whether the triggering of response is related to construction works
2. Prepare Detailed Plan of Action

3. Review and increase the instrument monitoring frequency if applicable

Inform Section/Construction Managers
Main Tunnels Darren Grant
Andy Battershill

Sh'ek Yam Jerry Wong
Shing Mun
Pat Heung Howard Siu

|Imp|ement Action - Action Level
1. Investigate whether the triggering of response is related to construction works

2. Implement the Response Action as stipulated in the Detailed Plan of Action

3. Prepare and submit update review on groundwater/hydraulic head drawdown
4. Perform Design Review

A

y

[implement Action - Alarm level
1. Investigate whether the triggering of response is related to construction works
2. Notify the Engineer for need of Emergency Response Plan

3. Implement the emergency Response actions

4. Submit a detailed investigation Report
5. Perform Design Review

Respective Construction/Section Manager
to Implement Response Action




	Sheet1



